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INTRODUCTION

Pilot error mishaps in Naval Aviation during the calendar years 1977-1985
cost $1.7 billion- not including "indirect" items such as survivors' benefits,
litigation, and full aircraft replacement costs. Ir addition, there were 400
fatalities, including 173 pilots in these mishaps.

Analyses of aircraft mishaps, pilot flight experience, and exposure data
showed that in general, more experienced aviators had a lover probability of
pilot error mishaps than those aviators with little flight experience. In
particular, pilots with extensive experience--both in model and total
hours--had a low pilot error mishap rate, while inexperienced pilots in the
fleet readiness squadrons and during the initial half of their first tour had

a particularly high rate,

These results imply a strong relationship between aviation safety and
flight experience, and therefcre, readiness and retention., Higher retention
rates likely imply an increased distribution of flight hours for experienced
aviators and, therefore, lower mishap rates and increased operational
readiness—-if mission and flight tempo parameters are not modified.

Previous studies (References 1-3) have shown the existence of relation-
ships between pilot error mishaps and the experience levels of the pilots.
Updated results are provided in this analysis.

The high risk levels for pilots were:

Hours in Model/Total Hours

Fighter: 300- / 750-
Attack: 300- / 450-1500
Single-seat TACAIR: 300~ / 450-750
Multi-seat TACAIR: 300- / 750-
Helo: 300- / 450-750

(e.g., fighter pilots with 300- hours in model and simultaneously 750-total
hours had a high pilot error mishap rate. On the other hand, pilots with
extensive experience--%oth in model and total hours--had a lov pilot error

mishap rate.)

Analysis pertaining to the Training Command (4) showed that the pilot
error mishap rate for instructor pilots (vhile flying with students)
significantly decreased as hours flown in training aircraft increased. The
rates were particularly high for instructors with less than 300 hours in
trainers—regardless of whether these nev instructors vere "SERGRADS" or fleet

experienced aviators.

The effects of certain variables were not quantified. Therefore, absence
or presence of specific statistical relationships may be partially the result
of command attention such as increased safcty emphasis by commanders during
high tempo periods, special scheduling for pilots with minimal experience in
model, and mission profile differences as a function of flight experience,
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SUMMARY RESULTS

Fighter

FRS: The rate was extremely high®.

First tour-initial portion: The rate was extremely high*.

Transition/SERGRAD: The rate was low--relative to pilots
with 750- total hours* and relative to pilots with wmore

extensive hours in model.

Attack

FRS: The rate was low relative to pilots in the initial
portion of their first tour and was high relative to pilots
vith more extensive hours in model.

First tour-initial portion: The rate was extremely hight*.

Transition/SERGRAD: The rate did not differ substantlially
from the FRS but was low relative to pilots in the initial
portion of their first tour and high* relative to pilots
with more extensive hours in model.

Single seat TACAIR

FRS: The rate was low* relative to pilots in the initial
portion of their first tour but did not differ substantially
from pilots with more extensive experience.

First tour-initial portion: The rate was extremely high®*.

Transition/SERGRAD: The rate did not differ substantially
from the and from pilots with more extensive hours in
podel but was low* relative to pilots in the initial portion

of their first tour.

Multi-seat TACAIR

FRS: The rate was exiremely high.

First tour-initial porticn: The rate was lcw relative to
pilots in the FRS bu: was high relative to pilots with more
extensive experience.

mransition/SERGRAD: The rate was low relative to pilots in
the FRS through the initial portion of their first tour
but--if total hours were 1500~ --was high relative to pilots
with more extensive hours in model. The rate--if total
hours were 1500+--3id not differ substantially from pilots

vith more extensive hours in wmecdel.
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Helicooter

FRS: The rate was low relative to pilots with 451-1000
total hours but did not differ substantially from pilots

who had 1000+ total hours.
First tour-initial portion: The rate was extremely high#*

Transition/SERAGRAD: The rate was 1low relative to pilots
in the 4initial portion of their first tour but was high

relative to FRS pilots and pilots with more extensive
hours in model.

- e e a w

|

~

*Denotes statistically significant result at <.05.
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LDefinitions: FRS: 300~ hours in mcdel and 450- total hours.

First tour-initial portion: 300- hours in model
and 451-750 total hours.
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t Transition/SERGRAD: 300- hours in model and 750+
total hours.

Notation: "-" by itself denotes "less thaa", e.g., 300-
means less than 300.
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DETAILED RESULTS

Fighter:

The pilot factor mishap rate was significantly ( *=.005)
related to total hours (Table I). Pilots with 450- hours had
the highest rate followed by those who had 451-750 hours.
The mishap rate was not significantly (==.218) related to
hours in model in themselves. Pilots with 300- hours in
model had the highest rate, while those with 1000+ hours had
the lowest rate, however. Interactions showed an extremely
high rate for pilots who had 300- hours in wodel and
simultaneously 750- total hours. “In fact, for pilots with
300- hours in model, the rate ‘'significantly ( ==.012)
decreased as total hours increased. There wvas no
statistical evidence, however, that wmeximizing hours in
model relative to total hours yielded reduced mishap rates.
For each total hour <category, the mishap rate was not
significantly associated with hours in model (+=.229, .646,
.327 for the 451-750, 751-1500, and 15CC+ total hour
categories, respectively). Though the rate decreased as
hours in model increased for pilots who had 451-750 total
rours, this was not the case for _pilots in the 750+ total

hour categories.
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Attack:

The pilot factor mishap rate significantly decreased as
total hours (==.035) and hours in model increased (=<.001)
(Table II). Interactions showed an extremely high rate for
pilots who had 300- hours in wmodel and simultaneously
L51-1500 total hours. In fact, for pilots with 300- hours
in model, the rate increased as total hours increased fronm
450~ to 451-750, but then decreased as total hours increased
beyond 750. This relationship was not statistically
significant, however (*=.130). In addition, career patterns
which mpaximized hours in model relative to total hours
yielded lower-pilot factor wmishap rates than patterns feor
which hours in model were severely limited. Specifically,
for each total hour level, the rate for pilots who had 300-
hours in model (e.g., SERGRAD, transition pilots) was higher
than the rates for pilots who had 3061-500, 501-1000, or
100C+ hours in model. These associations tetween mishap
rata2 and hcurs in model, in fact, were significant for

ilots who had 451-750 or 751-15C0 total hecurs (<« =,004,
.CC8, respectively) but was not significant for pilots who
had 1500+ total hours (==.191).

&

Py
5-'. -. .a‘.-‘.-

Ay vy
ey LR
o

/. T R
f":‘r

4

5%
4

L A
A

N

T D 2 o4 J% 4
.w""
A%

w
MR

-1 )
)
LG

/s

Pt A
g

.
I.'.‘ SANANSS
% { (A |

[y ]
*

rd VAN ..:'"‘. -

l' o » "
0N

2
*
P
.

._._
RO

» -"0"7.'.. e
f'/'l' «'.n
Lol

}.

A

g

rr
»

A AT A L e e v e e . .
LU AL AN A A A A A A AT A AT A AR AT R L T A T LT S RS R TR IS TS S N AGN NN N I AGNRY,
G AL NN XA AT AT RO SO A A A NS SLALA A ACAGAL FUAL ARG A . SO
\ LTI SR A AN R A AR I s A AT M IS RSO S A -.' s'\':

AL N




EaNCaRC N At ol T e P It R SR i TR Bl el Bl S Tl B I e A N
. » . S Cala . - e - .

Y
PN

Single sea% TACAIR:

The pilot factor mishap rate was significantly related to
total hours (==.010) and hours in model (<« <.0Q01) (Table
I1II). The rate decreased as hours in wpodel increased and,
with respect to total hours, was highest at the (51-750
level. Interactions showed an extremely high rate for
pilots who had 300- hours in wmodel and simultaneously
451-750 total hours. Purthermore, for pilots with 300-
hours in model, the ‘rate increased as total hours increased
from 450- to 451-750 . and then decreaeased as total hours
increased beyond 750. This association was statistically
significant (e« =.002). The rate (for pilots with 451-750
total hours) significantly decreased ( =<.001) as hours in
cocdel increased to 300+. There was no significant evidence,
however, that maximizing hours in model relative to total

hours yvielded reduced mishap rates for pilets with 750+
total hours ( ==.120, .287 for rate vs. hours in model for
pilots  who had 751-1500  and 1500+ total hours,

resgectively).
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Multi-seat TACAIR:

g

The pilot factor mishap rate was significantly associated
with total hours ( «=.006) and hours in wmodel (==.008)
(Table IV). The rate decreased as hours in model increased
and, with respect to total hours, was highest for pilots
with 750- --particularly if 450-. Interactions showed that
for pilots with 300- hours 1in wmodel, the rate decreased as
tctal hours increased. In addition, for pilots with 150D-
tctal hours, career pattérns which maximized hours in model
relative to total hours yielded reduced mishep rates. This,
however, was not the case for pilots who had 1500+ total
hours. The results for these interactions were not
statistically significant, however. (¢ =.176 for rate vs.
total hours for pilots with 300- hours in wcdel,= =.554,
.2C09, .131 for rate vs. hours in npodel for pilots with
431-750, 751-1500, 1500+ total hours, respectively)
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Helicooters:

The pilot factor mishap rate was significantly (= =.004)

related to total hours (Table V). Pilots with 451-750 total 333.
hours had the highest rate, . while those with 2000+ had the jqﬁ&
Jowest rate. The mishap rate was not significantly (==.647) YR,
related to hours in model in themselves. Pilots with 1000+ VoA
hours in model had the lowest rate, however. Interactions {\iﬁ
showed that pilots with 451-750 total hours who also had R
300- hours in model possessed an exiremely high rate. For ﬁ{ﬁﬁ
i1ots with 300- hours in model, the rate was significantly NS
(«=.003) related to total hours--increasing as total hours }f&;
increased from 450- to 451-750 and decreasing as total hours “A“j
increased further. Moreover, pilots who had 2000+ total TN
hours and also 10CC+ hours in model possessed a very low hjﬁ}j
rate. Career patterns whien maximized hours in wmodel ngé
~elative to total hcurs generally yielded lower pilot factor Q}}!?
mishap rates than patterns for which hours in model were AN
ceverely 1limited (e.g., SERGRAD, transition pilots). f;%’
Scecifically, fcr each total hour level, the rate for pilots S
who had 30C- hours in wmodel was higher than the rate for Rt
pilots who had 500+ hours in zodel. These relationships e
were significant, however, only for the 451-750 total hour nIn
level (<=.011); for the 751-1000, 1001-2000, 2000+ levels,« 5&;;
=.617, .L.7, .210, respectively). £ v
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TOTAL
HOURS

450-

451-750

751-1500

1500+

Total

300-
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TABLE 1 - FIGQITER

IKOWURS IN MODCL

301-500

501-1000

REREAE SR PL oF 58 L TR O SR
b h SN
Ead

PA

.

Total

17
9.99

17

9.99

10
9.62

4.41

15

6.75.

4.20

11
4.07

18

3.72

2.27

5.04

14
5.78

35

4.14

6.35

13
4.54

25
4.82

85

4.95

The ficures cdencte class A flight/flignt-related pilot errcr mishaps and rate per
100,000 flight hours.
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TOTAL
HOURS

450~

451-750

1500+

TABLE III - SINGLL-SCAT TACAIR

HIOURS It MODEL

T T R FE T O R T XNIYIORTUTR NN &‘%‘E"f‘f‘rﬁ'&?’f““. TRV %

Rl DA G A U

AR R R e

300~ 301-500 501-1000 1000+ Total
8 8
4.36 4.36
17 -3 20
15.568 2.27 7.77
5 3 6 3 17
5.86 4.25 1.81 6.65 3.19
7 3 12 14 36
4.72 3.49 4.69 2.40 3.36
37 9 18 ? 17 81
|
7.04 3.02 2.98 ; 2.71 3.94
{

The ficures dencte class A flight/flicht-related pilot error mishaps and rate
per 100,000 flicht hours.
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TABLE IV - MULTI-SEAT TACAIR

HOURS IN MODEL

300- 301-500 501-1000 1000+ Total
TOTAL ' :
HOURS 22 22
450~ 8.14 £.14
10 8 18
451-750. 6.17 4.18 © 497
6 5 14 0 25
751-1500 5.75 5.05 3.18 .00 3.53
5 6 19 15 45
1500+ 2.85 4.71 5.29 2.50 3.57
-~ .‘.
43 19 33 .15 110 K"
Total 6.04 4.50 4.08 | 2.26 4.22 ey
- l : M
N
2N
The figures cenote class A flicht/flight-related pilot error mishaps and rate ‘_"'_::C‘:ﬂ
per 100,000 flicht hours. - il
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. TABLE V - IELICOPTERS )
| [OURS IN MODEL
300- 301-500 501-1000 1000+ Total
TOTAL
HOURS 14 0 14
450~ 2.16 .00 B B 2.04
14 u 5 33
451-750 8.30 2.82 4.30 N . 4.23
3 2 16 21
751-1000 5.06 6.24 3.39 o 3.73
|
6 2 12 19 39
1001-2000 2.78 1.35 1.93 3.13 2.45
5 3 7 L 24
2000+ 2.73 2.86 2.48 , 1.11 1.74
42 21 40 28 131
Total 2.34 2.57 2.68 1.98 2.38

The figures denote class A flignt/flicht-related pilot error misahps and rate
per 100,000 flight hours.
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